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(54) SEMICONDUCTOR DEVICE 

PROBLEM TO BE SOLVED: To make a package small in 
[hickness in a CSP (Chip Scale Package) structure by -which a 
e d^rame of the same size is mounted on a semtconducto, - dap. 
SOLUTION: A lead frame 4 to be adhered to a semiconductor 
chip 1 is almost the same in size as the chip 1 . The surface 4e of 
an inner lead 4a of the lead frame 4 is coined to form a corned 
part 5 with reduced thickness. The lead frame 4 and the : end 
surface lc of the chip 1 are adhered to each other with > double- 
faced adhesive tape 3 interposed. The coined part 5 of the inner 

a 4 a is connect with abonding pad 2 of the chip 1 through a 
bonding wire 9. The surface 1 a of the chip 1 »s packaged w th a 
mold resin 8, thereby exposing only the surface 4c of an outer 
lead 4b on the packaged resin surface 8a. 
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* NOTICES * 



„ Patent Office i6 not reeponsible for any 

S2E.r«w« by the U6e o£ this translation - 



1 This document has been translated by computer.So the translation may not reflect the original 

2^** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 




CLAIMS 



Cam Pile up the leadframe of a semiconductor chip and abbicv.ai.on same s.ze on the surface 
of a semiconductor chip, and it sticks through adhesives. Connect the inner lead and 
LmicoXto ^chip of a leadframe by the bonding wire, and the front-face side of a semiconductor 
<Z i closed bv *e mould resin so that it may become flat-tapped with the front face of an outer 
fead L the semiconductor device which exposed the front face of an outer lead on he closure 

esfn front facTVhe semiconductor device characterized by having reduced the thickness by the 
side of th front face of an inner lead, and making an inner lead front face lower one step than an 
outer lead front face so that the bonding wire connected to an inner lead may not cross the front 

[claim 2] ^semiconductor device according to claim 1 which also closed the gap between the 
eS feceV which form the size of the above-mentioned leadframe a little more .great y ■ ,han a 
semiconductor chip, and are formed when this leadframe is piled up on the surface of a 
semiconductor chip by the mould resin. . . , 

S 31 The semiconductor device according to claim 1 or 2 which made the adhesives wh eh 
sSk Tleadframe on the front face of the above-mentioned semiconductor chip placed not only 
between an inner lead side but between outer lead sides. 

[Translation done.] 
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* NOTICES * 



► nt office is not responsible for any 
japan d ^ q£ thi- translat ion . 

damages cau£>c J 

, .This document has been translated by computer. So the translation may not reflect the original 
2 ""'shows the word which can not be translated. 

3Jn the drawings, any words are not translated. 

DETAILED DESCRIPTION 



[Detailed Description of the Invention) 
I 0001 ] K,.ir.nocl ihe semiconductor device with which ihis 

S a thin shape and amall semiconductor package s>ruc«ure wtth .he same sue 

. i a i u uiu t nr pad On Chio) structure which can contain the 
[Description of the ^^^^J^S^^S^ on a Urge sca.e is adopted 
Zr^MX- %£X£Xt&*A co'rrespon'ding to the demand of high density 
in mass iu>Tiarnit iNflu r viin<i7e level bv the increase in capacity has 

assembly the package fur, ter ^ ^ Sndu^ackage for electronic 

S=t S^-S».W2S than i, is aSted for this 

miniaturization. „„ii„,i rep (Thin Scale Packaee) which exposed 

.00031 Conventionally, the semiconductor device called CbP (Chip icaie ratios , j- 

trirsrr aft sssta^ s ssu- * — - 

22b is exposed to surface 25a ^"^.^L inner lead 22a and a semiconductor chip 21 
[0004] Although the bonding wire 24 which connects inner leac ' " d fl 

„e^opreparea,eve,dJ = 

^^^iT^Z^l .ead &b by carrying ou, down se. processing of 
the leadframe 22. 

&(«) to be Solved by the ^ ^S^lZ^e, 
reflected in the area which a package has chiefly by the conv ent.onai xtc nno &y 
but has come to be reflected also in the thickness direction of a package^ "^Ye^frame hT 
to prepare a level difference in a lead by carrying out down set process.n ,o ^ ^jram^ h 
processing depth beyond lead ** is needed, and the part and package thickness cannot 

moreover - although the minimum package can be obtained ^ 

W^^*** adhesion fixation of the leadframe ^^Z^^on 
performed only by the inner lead side, although the case where fixation ^ ^ th,c kness dire 
by the side of an outer lead was not enough arose on the occasion of a mould resin seal, v. 

. .. 10 '01/2 003 
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flM ,ion «s no, enough, a n,ou,d resin needed ,0 be* ,0 de.ee a „ap,o U „o «. . - 
thinly on ihe surface of the outer lead. conventional technology 

0008] The purpose of tins mvenuor us ieh can maUe package thickness thinner. 

SKS isir atou h ld a SSSSSr tSe semiconductor dev.ee which does not need 

° n ihe front face of an ouler 

[0009] „ ,, TTh.^miconductor device ofthis invention piles up the 

Means for Solving the Problem] Th % s X° fat ion same size on the surface of a semiconductor 
eadframe of a semiconductor chip and abb e aUo an e s semiconductor chip of , 

chip, and sticks it through ^fof , semic0 nductor chip is closed by the 

,eadframe by the bonding front face of an outer lead. In the 

mould resin so that >t may teom^-W**^ of an outer lead on the closure res.n front face 
semiconductor device wh.ch exposed he from face o ^ ^ step of , ead 

The thickness by the s.de of the front face x>f an >nne ^ connecled t0 an 

front face is made lower than an ou tcr lc ad from Thus, if the thickness of an inner lead ,s 
inner lead may not cross the front r ™'!™™^ 0 ™kt m inner lead lower one step than an 
reduced rather than an outer lead and ,t of lhe ]ead is carried out, package 

outer lead, as compared with the case w nere me 

thickness can be made thinner. _ invention, also closing the gap betw een 

[0010] Moreover, in the sem.conducto de iceo I : ™™ lhan , semicond uctor chip, 

he end faces which form the size of ^^^^f? semiconductor chip by the mould 
and are formed when a leadframe is piled up on the surface o ^ lhe adhesives 

resin can prevent breakage of a aemicond ^^^^ ™ ced not only between an inner 

which stick a leadframe on * e ^ e ^ a J^Sc ^anSmd of the mould resin to the front 
lead side but between outer lead sides can pre% ent me rap 



face of an outer lead. 



[Sdiments of the Invention] The ^^^^^^ ff 
nvention is explained in detail using ^ e ^^JS*^ca«»ductor chip 1. 
structure which carried the leadframe » ^ thc^e «« on the ^ ^ ^ ^ a 

[0012] Near the center of surface la on surface la of this semiconductor 

emiconductor chip 1 is const.tuted. Th 4 and has inner lead 4a for connecting with 

chip 1 consists of same sizes as a f"'^ u "f J* P J ^ t ™ germinal. The attachment by the 
a semiconductor chip I. and outer lead 4b as an ^nlTor chip 1 and a leadframe 4, and 
semiconductor chip 1 and the leadframe 4 pnra s up en d-face lc of a 

is performed through the tape ^^^^JS^A^. be in agreement, 
semiconductor chip 1 and 4d of end ^£ a ^of thickness, and has made it thin 

[0013] Instead of having not bent, a leadframe 4 reduces a pa ^ ^ ^ 

4c)ofouterlead4b. ., n i aUn o 6 was performed to the coining 

[0014] Thus, the bonding pad 2 allotted near [ where wlx er P™"** P ihan surface 4c of 

•section 5 of inner lead 4a which reduced thickness ^ d ^^^ e °^ g sec tion 5 and a 
outer lead 4b, and silver plating 6 was performed ] c «t« ~ ~ £ coining seclion 5 is 
semiconductor chip 1 is connected by the bonding* .re 9. Since : one* ep * ^ 

low, the height of a bonding wire 9 can be stopped ^ ^^^ T a ^ m i con Avcior chip 1 . 
[001 5] Closure by the mould resin 8 ,s performed by the surface l a s.o 

Thickness of the mould resin 8 is made into the same height » «««« £ mou , d res5n g, surfa ce 
althoueh inner lead 4a, a bonding wire 9. etc. are buned and protected 
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r . i m h 4b is exceed io closure resin surface Sa. Ai ihis lime, it is small in the area of a 
4C t« and o d r o make thickness of a package thin, i, is made for the mould resm 8 nouo 
V tewovZgs top in rear-face lb of the end-face 1c and the sem.conductor ch.p 1 of 4d of 

[0016] Thus, s nee he ^consu ^ ^ , jke before . 

M^^tTacS th"4« urns into Sickness which totaled the semiconductor thickness of up. 

^n«Kded adhesives, and lead - of one sheet, and since the process.ng depth 
^eth^n the double precision oflead ** which a down set requires is not requ.red of a lead 

Vffii^^* ^ZtoZ^ mentioned above in order to make 
ffibofthe = 

U SnTe ^^^^^ semiconductor .& 1 shown with the ahem ate long 
andThoTda h line as shown in drawing 2 . moreover, the mould used at the time : of packag 
mature -- metal mold is made into the almost same size as the appearance of a semiconductor 
S and as the mouW resin 8 does not turn around it to the rear-face lb s.de of a sem.conductor 
£ ' i« ca'es oS the mould only of the front-face side of a semiconductor chip In addition, 4d 
of end faces of a leadframe 4 turns into a cutting plane of the resin dambar 17 
[0018] Metal mo d cuts the resin dambar 17 after a mould, and Leads 4a and 4b are separated 

eoarately Here before cutting the resin dambar 1 7. it is good that wetting with solder performs 
good s S er plating 7 to surface 4c of outer lead 4b exposed to surface 8a of the mould resin 8 
Snul Janwus^y the silver plating 6 of the coining section 5 of inner lead 4 a. If it carries out 

SSrbec y omes unnecessary, and the sheathing solder plating of the front face of outer lead 4b 
^M^^moJSo at the point that the process which gives a damage to a package 
can be reduced while it can cany out cost reduction. 

[00191 According to this manufacture method, remaining as »t is or since it can ormt a pari and can 
use though is equivalent in price as compared with the conventional mould package in the 
m Wactfring process and resin mould process of the LOG leadframe currently performed 
conventionally, the package of small and a thin shape can be obtained more. 
S See by the way ] the size of a package is the same as that of a semiconductor chip 1 in 
K ^d of the package structure shown in dn^ - ™ °' 8 

semiconductor chip 1 - a mould - we are anxious about metal mold damagmg ^a part of 
semiconductor chip 1 such concern performs a setup to which a mould fie d » «P»J d a ^ 0 
a semiconductor chip 1 . as shown in d^awingj - it is cancelable namely the size of ^"djrame 
a .^.^r JviSn i a little - laree form ne ~ the resm dambar 17 oi mis leaarrame <* 

X^lM^of a^emiconductor chip 1 - a mould 7i «|« S ^^r In" 1 " 5 
end-face 1 c of a semiconductor chip 1 , it can prevent breakage o f a f rof> nd "5 tor 1 111 
addition the gap G formed between 4d of end faces of a leadframe 4 and end-face 1 of a 
S M 4> is buried by the mould resin 11 by closure by the mould resm 8. Therefore, 
end-face 1 c of a semiconductor chip 1 is protected by the mould resm 1 1 after a r sin seal. 
[0021] Moreover, if the package structure shown in drawj^ and djpnU 
fixation in the thickness direction by the side of outer lead 4b on the tape 
adhesives in case the mould of the package is carried out, a mould "» n ^" e ^^" 10 
. delete a wraparound and a front face thinly to surface 4c of outer ead 4b. This can Prevent 
effectively surroundings — to outer lead surface 4c of the mould resm 8 by making the tape 13 
with double-sided adhesives with thickness equivalent to the tape 3 w, h double sided adhesix es 
by the side of an inner lead intervene between the semiconductor chip 1 near the package 
periphery, and outer lead 4b. as shown in drawing, 4 . In add.t.on, of course, it is good also as 
structure which combined drawing 3 and drawing , 4 . n . .. 

[0022] Moreover with the structure of drawing . 1 , drawing 3 , and draw.ne 4 although s.her 
Plating 7 was performed all over surface 4c of outer lead 4b. if it does so. it will be expected that 

1 0'Ol " > ('0 
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u -i ,*r amount of eves increases and cost goes up. However, as shown in drawmq ^ , vy »™»a 
thC H the fieM f the si ver plating l^f outer lead 4b, it can decrease and the stiver amount of 

^£Em«t*™*£™ » » ln addit5on ' a Sign 15 Sh ° WS thC POrt, ° n Wh ' Ch 

SSSSs the example which carried out sheathing of the solder plating 1 6 to 
1 f ISSr lead 4b Although it means that the process of carry' out [ to the front face of 
ouSTead 4b rsheaSng of fhe sold'er plating ] which gives a damage after a mould to a package 
; n ~»*«es as mentioned already, this invention does not eliminate this. 

ESSEX Salt of this operation described above, the thickness of 0.3mm and a leadframe of 
Scenes! of the used semiconductor chip is 0.05mm of — of 0.15mm and a tape with 
iuMeSS adhesives. Moreover, 0.075mm coining was performed to the inner lead. Moreover, 
although th coining method was used as the technique of reducing the thickness of an inner lead 
w Jh the gestalt of this operation, you may use the half dirty method. Moreover, although the tape 
will; doubSsided adhesiUs was used as a means to stick a leadframe on a semiconductor ch.p, ,t 
is only good also as adhesives. 

[Effect of the Invention] Since the level difference was prepared in the lead by 
thickness of an inner lead according to this invention and the processing depth beyond lead ts 
not needed ike the conventional example which prepared the level difference by carrying out 
down set processing, package thickness can be made thinner, moreover - since the size of a 
leadframe was formed a little more greatly than a semiconductor chip - a mould - the injury on 
he semTconductor chip by metal mold can be prevented effectively Furthermore, since it was made 
o make the adhesives which stick a leadframe on the surface of a sem.conductor chip placed I al O 
beJween outer lead sides, the wraparound of the mould resin on the front face of an outer lead can 
be prevented, and surface shaving **♦* is not required. 

[Translation done.] 
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[Drawing.]] 
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[Drawing 31 
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[Translation done.] 
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[TITLE OF THE INVENTION] 

Semiconductor Device 



[CLAIMSJ 



1. A semiconductor device including a semiconductor 
chip, a lead frame having a si 2e substantially equal to 
that of the semiconductor chip, the lead frame being bonded 
to a surface of the semiconductor chip by an adhesive layer 
interposed therebetween under the condition in which the 
lead frame is overlapped with the semiconductor chip, 
bonding wires adapted to bond inner leads included in the 
lead frame to the semiconductor chip, and a resin 
encapsulate adapted to encapsulate a region toward the 
surface of the semiconductor chip in such a fashion that it 
has a surface flush with a surface of each of outer leads 
included in the lead frame to expose the surface of the 
outer lead at the surface of the resin encapsulate, wherein 
each of the inner leads has a reduced thickness at a 
surface thereof in such a fashion that the bonding wire 
connected to the inner lead does not extend beyond the 
surface of an associated one of the outer leads, whereby 
the surface of the inner lead is lower than the surface of 
the outer lead by one step. 
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2. The semiconductor device in accordance with claim 
1. wherein the size of the lead frame is slightly larger 
than that of the semiconductor chip, and the resin 
encapsulate fills a gap defined between corresponding end 
surfaces of the semiconductor chip and the lead frame when 

the lead frame is laid on the surface of the semiconductor 

chip in an overlapped state . 

3. The semiconductor device in accordance with claim 
1 or 2, wherein the adhesive layer is disposed not only at 
a region where che inner leads are arranged, but also at a 
region where the outer leads are arranged. 

(DETAILED DESCRIPTION OF THE INVENTION J 
(FIELD OF THE INVENTION) 

The present invention r.l.te, to e ..^conductor 
<evic. u«in 9 . lead ttmmi ^ p „ tle>nirJj , t<> m 

..^conductor p.Oc. 9 . h. vlng . thln ,„„ 
.ub.t. ntI . llv ewil ln eiie ^ a semlccnducccp 

packaged therein. 

(DESCRIPTION OF THE PRIOR ART] 

In DRAMs (Dynamic Random Access Memories) having a 
large capacity, an LOC (Lead On Chip, structure is mainly 



used which is capable of allowing a semiconrt 

"9 a semiconductor chip 

».v ln9 . :ar9e 6Ue „ be pac|tiged ^ a reuciveiy ^ 

in order to meet e re^rem^ ol 
— Sn9 . the „ cent ^ ^ 

C,mty h " in » «^"m. nt of co^ac. 

semiconauctor paCcsoe. „avi„ 9 . si2e reduced „ . ^ ^ 

level. Similarly, semiconductor pac k . 9 e. for electronic 
appliances such c . ceiniu machines, personal computers 
IC eras. a„ d the like _ ^ ^ ^ ^ ^ 

compact structure in pace .it, th . recent ^ o£ 
electronic appliances toward a compactness. F urt„.r»ore. 

• compactness of . semiconductor pac^e nave ^en 
retired w ith re 9 . r d to not only the are. occupied by eh . 

semiconductor packaae k,.- 

P 96 ' but also th. thickness of the 
semiconductor package. 

in order to meet such retirements. . semiconductor 
c.«ce has heen proposed which is called a - CS P .chip Sc.l. 
Package)" (Japanese Patenr im<A 

S-l 32 4». ^^-open Publication No. Hei.ei 

JoseT " 8UCh * PaCka9C ' 1C8d " — ^ 

exposed at the lower surface of .w 

"9- 7 illustrating a details 

tfiiled "ructure of this CSP 

Package, a lead frame 22 having the sam* .« 

9 cne same si2e as that of a 
semiconductor chip 21 is bonded 

f . ed Co the wiring surface of 

c «e semiconductor chip 21 tw . 

' that »s. the surface 21a in 
such a fashion that their r-«- 

»•« corresponding edges are aligned 



5-92775 



with each other. ^ m>M of „ >dheslve ^ imer ua(js 
of th. a.ad fr>TO 2J „ e com)ected ^ eemiconducto _ 

=»ip 21 bv „, ean „ ef w . res ^ ^ thit ^ ^ 

encapaul.ting procee6 ie c>rrJed using ^ mcjdin3 ^ 

«• In this encapsulating process, the semiconductor chip 
21 is encapsulated by the molding resin 25 « lt , 
toward ica eurx.ee 21.. theraby cau6i „ 9 ^ ^ ^ 

each outar lead 22b to be exposed „ ^ j5 ^ ^ 

molding resin 25. 

in this case, it is necessary to provide a stepped 

lead structure in ordei- rrs 

order to prevent the bonding wirea 2, 

"rving to connect th. inner Lads 22. to the semiconducter 
chip 2, £ro „ bei „ 3 protruded from sur£ace ^ ^ ^ 

«si„ 25 £1U sh ulth the eurfa „ s j2c o£ outer ^ 

«b. to this end. ln this convantional ^ ^ 

frame 22 is subjected t-« » ^ 

uejected to a down-setting process so that 

each inner lead 22* < ~ *. - 

lead 22a is lower than an associated one of the 

outer leads 22c by one step. 

'SUBJECT MATTERS TO BE SOLVED BV THE INVENTION] 

in accordance with the above mentioned conventional 
-hn igue . compactness o£ a semiconductor ^ ^ 

achieved with regard to not only tht> „ 

oniy the area occupied by the 

semiconductor package, but also the ->,• v 

lso th e thickness of the 

semiconductor package. Howeve- .• 

° eve -. since this technique 
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provides a stepped lead structure by down-setting the lead 
frame, it requires a machining depth exceeding the lead 
thickness. For this reason, it is impossible to produce a 
package having a thickness less than the machining depth. 

Where the semiconductor chip l has . the same size as 
that of a package to be produced, the package may have a 
minimized size. However, if the semiconductor chip 1 has a 
non-uniform size, it may be damaged by a mold during an 
encapsulating process using the molding resin. 

Furthermore, the lead frame may be in a state 

insufficiently fix*»rt • »w i 

wy nxed in a thickness direction at its 

Portion near the outer leads during the encapsulating 
process because the bonding and fixing of the lead frame to 
the semiconductor chip is achieved at a portion of the lead 
frame near the inner leads. As a result, the molding resin 

may spread in the form of a thin film ™ 

a tmn aim on the outer lead 

surface. j„ this case, it is necessary to shave off the 

resin film coated on the outer lead surface. 

An object of the invention is to solve the ' above 
mentioned problems involved in the prior art, and to 
Provide a semiconductor device having a reduced package 
thickness. Another object of the invention is to provide a 

semiconductor device havino 

navmg a structure capable of 

preventing its semiconductor eh<« 

or chl P fr ©m being damaged during 

an encapsulating process usinn 

using a molding resin. Another 
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«*>•« * «>« invention is to provide a £eniicendueto _ 
h. ving . £tructure capabie of eliminacin9 ; 

• iter an enc«p 6 „i atil ,g procees _ 

.[MEANS FOR SOLVING 7MB SUBJECT MATTERS] 

™« p re « nt inventie „ proyldea a eemiconductor 

including a semiconductor chin « ^ * 

uctor chap, a i ea d frame having a size 

substantially equal to that of f( , B 

h. to that of the semiconductor chip, the 

lead frame being bonded to a surface of th. 

Iace ot the semiconductor 

chip by an adhesive i au »^ 

save layer interposed therebetween under the 
condition in which th» * 

the lead frame is overlapped with the 

semiconductor chip, bonding wires adan r B( , 

s wares adapted to bond inner 

^ inClUded in "» »- <«™ «• se miCOTduccor chip 

« • ~. ln .ne.p. ul . t . „ dapced „ enc . ptul>ce , m 

;°7 d the surfa - °< «» chip in euch a 
- «« i.... lncaud . d ln tha lead trame t , 

thickness at a surface thereof <„ 

w j . thereof ln such a fashion thafc 

bonding wire connected to • 

to the mner lead does not extend 

beyond the surface of an associated on. , k 

ociated one of the outer leads 
whereby the surface of the i„ 

* lnner lead lo^r than the 
s ^*ce of the outer lead by one step. 
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In the semiconductor device of the present 
invention, the size of the lead frame may be slightly 
larger than that of the semiconductor chip. i„ this case, 
the resin encapsulate fills a g ap defined between 
corresponding end surfaces of the semiconductor chip and 
the lead frame when the lead frame is laid on the surface 
of the semiconductor chip i„ an overlapped state. 
Accordingly, it ia po88ible to effectively pte ^ t ^ 

semiconductor chip from being damaged. The adhesive layer 
may be disposed not only at a region where the inner leads 
are arranged, but also at a region where the outer leads 
are arranged. I„ this case, it is possible to prevent the 
molding resin from spreading on the outer lead surface. 

[PREFERRED EMBODIMENTS OF THE INVENTION) 

Hereinafter, preferred embodiments of the present 
invention will be described in detail in conjunction with 
the annexed drawings. Fig. ! i8 a cross- sectional view 
illustrating a CSP structure in which a lead frame 4 having 

the same size of a semiconductor chip l is bonded to the 

semiconductor chip l. 

The semiconductor chin i < ~ • j _i 

c "ip 1 i s provided at its wiring 

surface, namely, a surface i« . 

r, * surxace la, with bonding pads 2. These 

bonding pads 2 are arranged in f-K- - • * 

sea an the vicinity of the central 

Portion of the surface i a T k. n * * 

The lead frame 4, which is 
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attached to th. surface of the semiconductor chip l. hss 
the s.me size es that of the semiconductor chip l. Th . 
lead frame < include, inner leads <a sd.pted to com. i„ to 
contact with the semiconductor chip l. »„ d outer 3 „ d , <b 
each s.rvi„ 9 .. „ extcrnal ^ 

between th. semiconductor chip l .»d ,.. d frame , „ 
achi.v.d by overlapping th. semiconductor chip l . n d j c . d 
frame < with e.ch other in such e f.shion that e.ch end 
surface 1c of th. s.miconductor chip , , H gned with en 
associ,t.d on. of .„d surfaces «d of the lead frame .„ d 
.nterposing , doubl.-.ided adhesive tap. , between th . 
ov«rlapp.d s.mi=onductor chip i and l.ad fr.m. , . 

Th. le.d fram. , n.s a structur. not b.nt. but having 
• educed thickness at a desired portion thereof. That is 
each inner lead 4a h „ . g ^ 

thichn.ss l.ss th.n that of an ..soci.t.d on. of th. out.r 
Lad. 4b. Th. coining portion 5 £omed by ^ 

surfac. of the inner le.d opposite to ch. bonding 
a-f.ee of the inner l.. d ... thM . ^ 

Accordingly, bonding wir.s which connect th. i„„. r a „ de 

to bonding pads ? -u 

9 paas 2 of the semiconductor chip i 

resp.ctiv.lv. h.v. . hel9ht ]ower ch>n m surf>ce e£ ^ 
»ut.r ,.. d , b oppotite „ the bonding surfsce cj ^ 

le ad <b . that is. the surface <c. 

r pr the coining portion «; v. 

y ^rtion 5 of each inner lead 4<* 
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arranged „ . Uvel w ^ ^ ^ ^ ^ 

associated outer ie.d 4b by virtue o £ the above mentioned 
thicta.ss reduction. a .nv.r pl.ting proc.ss it conduct . d 
to form a silv.r plat;ing fnm s co . nij)g porti<)ns 

formed with the silver pl.ting films t . r . COTnected uU „ 
the bonding pads 2 arranged near the central portion of the 
semiconductor chip ! by mean. o£ the bonding wires 9 
respectively. Since each col „ ing f ^ ^ 

• level lower than the surface 4c of the associated outer 
lead 4b by on. step, the associated bonding wire 9 can be 

controlled to have a >>-<~u+ <. 

nave a height lower than the surface 4c of 

the outer lead 4b. 

An encapsulating process using a Holding resin is 
conducted at a region toward the surface 1. o£ th . 
semiconductor chip thereby £ormi „ g , ^ 

The thickness of th. resin encapsulate . is determined 
» such a fashion th « che resi „ , ne . p . ulate § ^ nuth 

«th th. surface. 4c of the outer lead. 4b at it. s'urf.c. 

»• Th. inn . r lM<J , >nd bendina ^ ^ 

enc.psul.t.d by th. r.sin .nc.psul.t. . so that t „ ey „, 
P-tected. Th . sur£ . ces <c o£ euter iesds ^ 

exposed at the surface 8a of the r*«<~ 

cne resin encapsulate 8. i n 

order to reduce the area of the pack ao » 

package whale reducing the 

thickness of the package, the . esin 

e .esin encapsulate 8 is 

Prevented from extending beyond ..r. 

» yona each end surface 4d of the 
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lead frame 4, each end surface ic of f( , 

ic of the semiconductor chip 
IC and the surface lb of the semiconductor chip lm 

^ce the semiconductor package configured as 
mentioned above has a stepped lead structure formed usin 3 a 
> coining process, it i s wmmc9Bnxy for lt ■ ^ ^ ^ 

^-set. The eemiconductor package ^ a ^^^^^ 

corresponding to the 

the eum of the thickness of the 

«-««««« chip . the thlctae£s o£ ^ ^ 

because the lead portion of 

invol ° f thC sem ^onductor package 

involves no machining deoth ™ 

9 ePth ' Responding to at least two 
times the lead thickness, required in a d 

quired in a down- 6e t structure. 

the fabrication of the »k« 

Iialwwi , the above mentioned 
semiconductor package, the l~»rf * 

t . e . 9 thC lead frame « used to fabricate 
cne semiconductor oaele.n. 

• semiconductor chin i «„.,« 1 

chip a andicated by dotted 2 . nes 

■o to align each end surface 8 b «f ^ 

8 with fh thC reSin e "capsulate 

with the associated end surface i c of -h 
ch ce lc of the semiconductor 

*• The mold used i n th* f»K • 
_ « e fabrication of t h- 

semiconductor package has a si*. c k 

si 2e of th substantially equal to the 

e °* the semiconductor chip i TK 
is p J - The resin encapsulate 8 

" molded only at a region toward t k 

"-oward the surface la of the 
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semiconductor chip 1 while being prevented from spreading 
on the surface lb of the semiconductor chip i. Each resin 
dam bar 17 is cut along the associated end surface 4d of 
the lead frame 4. 

After molding, the resin dam bars 17 are cut from the 
mold, thereby achieving a separation of the leads 4a and 
<b. it is desirable that, prior to the cutting of the 
resin dam bars 17. a silver plating film 7 providing a good 
flowability of solder is forced on the surfaces 4c of the 
outer leads 4b exposed at the surface 8a of the resin 
encapsulate 8. The formation of the silver plating film 7 
may be conducted simultaneously with the formation of the 
silver plating film 6 on the coining portions 5 of the 
inner leads 4a. l„ this case, it is unnecessary to conduct 
an external solder plating process for the surfaces of the 
outer leads 4b. Accordingly, it is possible to reduce the 
costs. Also, there is an advantage in that the number of 
processes. which may damage the package 'after the 
completion of the molding process, is reduced. 

in accordance with the fabrication method according 
to the present invention, it is possible to use the 
fabrication process for LOC lead frames and the resin 
Elding process associated therewith as they are or while 
Partially eliminating the.. Therefore, it is possible to 
**ai„ a package having a more contact and thinner 



'•92775 



0 



structure while being equivalent in costs 

-» ^"i. in costs, as compared to 

conventional molded packages. 

in the semiconductor package structure shown in Fig 
1. however, if the semiconductor chip i has a deviation in 
s^e, the mold may then damage a part of the semiconductor 
chip i. This is because the packege'has the same size as 

the semiconductor chip i at it, m,o-»- 

«ip i at its molding region. such a 

ProMe,, can be e^n.t.d by setting the TO ldan 9 re 9 io„ to 
have . sire s « 9htly 1>r9er tha „ that o£ semiconductor 
c>»P 1. Where the lead £ram . , ( , fabricated M ^ % 
«i*e subtly l.«,er then that of the semiconductor chip 1 
and the „oid is constructed to have a site correspond^ to 

a region defined by the resin H* m w 

V tne resin dam bars 17 defining the 

slightly increased size of th* -\~»a * 

6 OI the lead f «me 4, the mold does 

not come into contact with 

ntact with the end surfaces lc of the 

semiconductor chip a even when the semiconductor chip i has 
a deviation in si2e . Accordingly< it ^ ^ 

P-vent the semiconductor chip a from being 
Although there is a gap 6 defined between each end surface 
«- of the lead frame < and the associated end surface lc of 

the semiconductor chiD i 

cnip i, thas gap c is filled with the 

molding resin n during the f orm ». • 

3 c "e formation of the resin 

encapsulate 8. Thus. the end «, , 

e end surfaces lc of the 

semiconductor chip l are protects k 

protected by the mold resin li 

after the formation of the resin 

Sln encapsulate 8. 



12 



Furthermore, in the semiconductor package structure 
shown in Pi 9S . a and 3 , if the lead ^ ^ ^ & ^ 

insufficiently fixed in a thickness direction at its 
portion near the outer leads 4b by the double-sided 
adhesive tape. 3 arranged at the inner lead region during 
the encapsulating process, the molding resin may spread in 
the form of a thin fil m on the surface 4 c of the outer 
leads 4b. m this case, it is necessary to shave off the 
resin film coated on the surface 4c. The phenomenon of the 
Elding resin spreading on the ou.er lead surface 4c can be 
effectively prevented by interposing a double-sided 
adhesive tape 13 having the sa me thickness as the double- 
sided adhesive tape 3 between the semiconductor chip and 
the outer leads 4b in the vicinity of the periphery of the 
Package. A combination of the structures shown in Figs. 3 
and 4 may also be used. 

Although the silver pl. ting m „ , „ , omed ov<r ^ 
entire portion of the surface <e of each outer lead ,b in 
the structure of Fig . j. 3 or thi . msy inevitably result 
*« en increee. in cost, because of .„ incr(! , se ,„ the 
•mount of silver used. However, the amount of silver used 
can be reduced by reducing the .re. coated with the silver 

Plating film, as indicated hv -k-, 

cea *y th « reference numeral 14 i n 

Fi 9* 5. in this case, the*-** ^ 

there is an advantage in regard to 

costs. The reference numeral ic ^ 

"ume.al 15 denotes an area plated 
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with no silver plating film. 

«9- « illustrates an example i„ which . solder 
plating «„ „ ia forrad on eurface ^ of ^ ^ 

l«d 4b. as described above. th , ration of the solde- 
• Plating on th . £ur£ , ce e£ ^ ^ ^ ^ ^ 

involves an increase in the nu^er o £ processes da rag i n3 
the pacHage. 0f course, this is not avoided in the present 
invention. 

In the above mentioned embodiment of the present 

invention, a semiconductor chin 

to Chl P was "sed which has a 
thickness of 0.3 mm. The lea* * 

The lead frame used has a thickness 

of 0.15 mm. Also, the double-sided »r?v.« • 

e siae ° adhesive tape has a 

total thickness of COS mm. The inner leads were sub^cted 
- a coining process to have coining portions having . 
thickness of 0.07S mm. Althougn ^ ceining _ 

-d as a method for reducing the thickness of the inner 
leads, a half-etching ^ ^ ^ ^ 

double-sided adhesive tape was 

tape was used as a means for 

' attaching the semiconductor chip to the l„„ , 

. e Iead f «me, an 

adhesive may be simply used. 

(EFFECTS OF THE INVENTION] 

"ruc^'^rpr^iSedVa" 86 ^ ' stepped 

? inner lea d P ^^JLJ^^ 10 " in the thickness 

a ^chining depth exceeding the i eld S < unnecess *ry to give 
'nachinmg depth is required in t h! 1 thlckness - Such a 

y ° Xn the conventional method in 
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of the semiconductor chip in IL«rS 9 y lar9er tha « that 
invention, it i 8 possible^ t« acc orda nce with the present 
semiconductor chip from e f fective ly prevent th- 

Moreover, it ifSi?JS? dama 9 ed the mold! 

t f h r : m eS re f din 3 °» t2 kss: s; sr*? th ? moidi ^ resin 

If ri dhesive ^apted to bond th! J"** leads because 

of the semiconductor chin i« d frame to the surface 

outer lead surfaces. "^necessary to shave off the 
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